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le points in the jiddle West to the New York Harbor area for export. Bs 


arge number of cars arrived with extremely high temperatures, showing a 
rious defrosted condition, which necessitated the refreezing of the lading 
Quick freezers in New York City. 


The extra handling of these products caused serious congestion in the | 


Rake 


refrigcrator cars equipped with brine tanks should be discontinued imodiately 


ocause of inefficient refrigoration capacity, The baskct type bunkor rofrige 


a nei 
orator ear, for tne transportation of thoso frozen froduets, was rocormended. a! 
voy a 


It was also suggested that procooling and transit refrigeration tests | 


with the cooperation of the Bureau of Plant Industry, Soils and Agricultural 


The tost train left Chicago on -Scptomber 17, 1943. 
While the test cars wore being loadod, distant roading cleetric ro= 
tant thormomctcrs wore inscrted decp into tho various kinds of meat 


: 


1 boxes sct at various locations in thc load as indicated in table 


Temperatures were read at Aaa daily intervals nai 


panna period and during the time the cars were held on track in New. 
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12- Meat- 


located 1 inch above the floor rack in the center 
of the car at the bulkhead. : 
bottom layer container side wall stack at the pulke- 
head. Me 
1 inch above the floor rack, side wall at bulkhead. 
top layer container side wall stack at the ‘bulkhead 
18 inches from the ceiling at the bulkhead. — ie 
top layer quarter panies from the bulkhead to the 
side door. 
18 inches from the Ben ey at the center of the 
lading at tho quarter length position. 

bottom layer along the side wall at the au 
length. 

18 inches from the ceiling along the side wall. of 
the doorway. 

top layer along the side wall at the, doorway. ~— — 
1 inch above floor rack along the side wall at the — 
doorway. 

een daa container at the door way. 


(In the above where meat is mentioned, it is to bo understood that ie) 
thermometer bulb was inserted deep into the meat. ) 


Crushed ice was used in all the test cars for the purpose of precooling | 


- beeause the packers who furnished the initial icing and the reicing after | 


ee ee ore not papsepes to supply coarse ice. All reicings in transit, 


and while being held on track at New York City, were performed as follows: 


Coarse ice wos used in the basket type bunker cars and Crushed ice in the 


ad 


cars oquipped with the brinc tanks. 


_ Reap Leto record of the amount of ice and salt furnished in each car 
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ICING RECORD 
FROZEN MEATS FROM CHICAGO, ILL. TO NEW YORK CITY 


DATE ARL ARL MDT FGE FGE weix 
SEPT. 11690 11628 8037 36713 38170 8876 
PLACE 1943 Ice Salt Ice Salt Ice Salt ice Sa it Ice Salt Ice Salt 
tbsf Ibs./ Ibs. / Ibs./ Lbs. / ~~ Lbse/ 
1 2 4 4 3 
Chicago 16 4657 951 4710 472 10600 3400 10600 2120 10800 3240 6700 1340 
- Le (2756 $48 1358 135 1740 600 1200 240 1300 390 800 160 
» Le 874 174 744 73 
Toledo 18 = - - =m 3620. 476. 1970. 394: 1970 -. 591. 600 «i260 
Buffalo 19 = = = = 800° 240 800 160 800 240 520 104 
Selkirk 19 - - TOOM wets W406" 2ec° 970 .'220 740 222° 400 80 


DATE MDT FGE SRIX SRIX SRIX SRIX 
SEPT. 8087 358088 2483 ) eee 4114 3028 
PLACE 1943 Ice Salt Ice Salt Ice ~ Salt Ice Salt Ice Salt Ice Salt 
7m Lbes peel Ibs. Ibs. Lbs. Ibs. 
4 


Chicago 16 12100 3630 10800 3240 7401 2220 6701 2010 6332 1265 7598 1520 
* 17 1300 390 1500 450 2966 890 3399 1020 2747 548 2627 524 
Toledo 18 1500 450 800 240 820 246 800 240 1000 200 800 160 
Buffalo 19 800 240 820 246 400 120 850 255 800 160 450 90 
Selkirk 19 TiO Zot T4240 222 S40 162. 650 165 600 120 570 - 114 
New York 21 1500 450 1500 450 1200 360 1150 345 1450 290 790 £158 
@3 (2650 795 2650 795 1900 570 1700 510 1100 220 1300 260 
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NOTE: Coarse Ice used in all cars except ARL 11690; Arl 11628; SIRK 4114 and 
WCLX 8876 which were supplied with crushed ice. 


V/ ARL 11690 in addition to icings, received a total of 736 gallons of 15° 
(70° Salometer) brine at initial icing and two topoffs. 


; 2/ Arl 11627 in addition to iocings, received a total of 791 gallons of 15° 
(70° Salometer) brine at initial icing and two topoffs. 


3/ WCIX 8876 contained 18" of old brine which was not drained off when initially 
iced. 


4/ Initially iced with “Pack-Ice" Bricquettes. 
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ome of the temp used. 


(See Appendix A attached) 
The following table shows the number of hours of precooling, maximum 


air temperatures, and average air temperatures at the time the car doors 


ee were opened for loading: 


AVERAGE AIR TEMPERATURES PRIOR TO INITIAL ICING 


i} i rs 
wis |  ARL .ARL WOT MDT FOE. FCE FCn SRD SRL SRL San wou 
a; Date Time 11690 11628 8037 8087 38088 38170 36713 2627 8028 2485 4114 887 
| a a aan IF 2 1 ih an nC mMnRm GT 


9/16 8:00 A-Ave 60.2 58e4 6leT 6009 


«9/16 2:00 P" 58.5 58.5 59e5 5905. 5906 


+ a ae 


MAXIMUM AND AVERACE AIR TEMPERATURES PRIOR TO LOADING 


9/17 7:00 A-2ix 2000 23.6 
; Av Ceua oC WT 2 
9/17 7:30 A-Dix 2541 18el 20s0c2reen 
Av E : Liet aS) 174 24.4 
9/17 12:50 P-lix 2608 2943 
Ay) 2354 26.1 
9/17 1:00 P-lx 
; ee 
9/17 3:00 P=l&x 2006 
Av 1766 


: Teme Drop 
No, of hours 
cooled. 


ee ee 


ay No air temperature reading was taken prior to initial icing of this car, 
therefore 58.5 was used as a fair guCnn ECE 


2/ For ARL 11690 and ARL 11628, in arriving at the average air temperature 

--—s- for the precooling,Slecations were used, as it appears that bulb No. 3 
was not placed in its proper position. No air temperature reading was 
taken prior to initial icing of these two cars; therefore, no precooling 
temperatutes are showne 
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264 
Precooling Method Used by Armour & Coe 
After their two cars were initially iced to capacity, 15° F. brine 
was added to the ice in the tanks. A detailed description of the initial 


icing and reicing is shown as follows: 


Amount of ice Amount of salt Brine 
ARL 11690 “Pounds Pounds Gallons 
9716/45 - 1:00 PM 43657 931 189 
9/17/43 - 8:30 AM 1,756 348 257 
After loading was completed 
9/17/43 - 874 : os ape 290 
ARL 11628 
7/16/45 = 1:00 Pi 45710 472 218 
7/16/43 - 8:30 AM 1,358 135 283 


After loading was completed 
744 75 290 


Prior to each reicing, the brine was drained from the tanks and fresh cold 
brine was added. 


The numbers of packages loaded in each car, indicating the gross 
weight as shovm on the railroad waybills, are as follows: 


ARL 11690 = Armour ¢& Coe - 197 bus. frozen meat -- 30};726 lbse 
ARL 11628 = Armour & Coe - 212 bxse frozen meat -- 335121 lbs. 
SRL 2327 =~ Swift & Co. - 149 bxs. frozen meat -= 33,786 lbs, 
SRL 2483 = Swift & Cos - 149 bxse frozen meat -= 345,186 lbs. 
SRL 4114 = Swift & Co. - 149 bxs. frozen meat -= 83,675 lbs. 
SRL 3028 - Swift & Coe - 149 bxs. frozen meat -—= 33,600 lbse 
FGE 38170 - Wilson & Co. - 537 bxs. frozen meat -- 323730 lbs. 
FGE 38088 - Wilson & Cos - 189 bxs. frozen meat -= 41,054 lbs, 
FGE 36713 - Wilson ?; Co. - 550 bxs. frozen meat -= 32,747 lbse 
MDT 8087 ~ Wilson & Cow -~ 187 bxs. frozen meat -- 40,768 lbs. 
WCL 8876 - Wilson & Cos = 188 bxs. frozen meat -=- 41,160 lbs, 
MDT 8037 - Rose Packing 

Company =- 629 bxs, frozen meat == 33,160 lbS.e 


The following tables show the. outside temperatures, product and air 


temperatures inside of the cars, locations as indicated in table No, l. 


(See Tables Attached) 
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Pa eopstion and the type of refrigerator car which holds the most satis-_ ‘Wes 


festory temperatures. SRL 3028, basket bunker car, had Tue highest rise 


; oY inches of insulation. Apparently this was due to the low temperature at 

ri: whieh the commodity was loaded, and the opinion was that other cars in the 

Fiber would have given approximately the same results. Refrigerator cars 
of present construction cre not built to maintain such low temperatures. ate 
The averare meat temperature on arrival was sa'tisfadtorys 

The balance of the basket bunker ears hela approximately the samo 
temporatures considerang the percentages of salt and ice used and considor- 
ing the amount of insulation in each car. The porformance of all brine tank 
cars was Similar. These cars required more time for precooling and carricd ah 
eee tronsit temperatures than the haged type bunker cars, It should be 
noted, however, that the temperatures of the produdt loaded in ARL 11690, 
ARL 11628, and WCL 8876 was considcrable higher, whon loaded into the car, 
than that of the othcr shipments. iL 
All the cars in the test showcd a stcady risoc in tcmpcrature en | 

Septombcr 17 to Scptcmbcr 23. From the lattor date te Soptombor 28, inclu- 
Sive, the product tcompcraturcs were held with slight vyoriation, It was 
possible to hold the temperatures, with the oxecption of SRL 4114, which 4° 
showed a continuous risco without intcrruption.e | 
ARL 11628 showod an avorago meat tomperature on Scptombor 17, of 11.0°F.; on 
Scptcmber 23 instructions wore chongod from 20 to 50 perecnt of Salt, at 
which time tho brine was drainod from the tank and replenished with iec 


4 and solt te full eapaeity. From tho 23d te the 28th it was possiblo te — ae 


hold the avorage tomporature of the lading within 1° F, 


oe oe instructions were sabe are from 10 percent 
Ae mer aent salt. At this point the brine tanks were drained and 


enished with ice and salt to full capacity. The temperature continued 


" stoady within 1° F, until mloaded at ship side on September 28. 
a “VWeL 8876 showed an average meat temperature on September 17 of 10. 3° FL. On 
—_— 


Be iseptonbor 25 “an average meat ‘teriperature of 22° F. was shown. With careful 
IF 1 ld 


=~ 


and the tomporature was hold within a 1° F. riscs 
‘FOB 56718 showed an average mcat tomperature on Soptember 17 of 5.6° F, 
.There was @ risc of 6.1° FP. in the first 2 days, and-then tho tomperaturc — 
hold faily stcady until the 2lst. On tho 23d an average moat temperature 
of 17° F. was showmm, and from the 23d to the 28th, it held within a 1° F, 
Yriscs iy 
FGE $8170 showcd an avorage moat tomperaturc on Soptcmbcr 17 of 4.6° Fe 


There was a risc of 4.59 fF. for tho first 2 days with a drop in meat 


tompcerature for thc noxt 2 days; with a risc of 14,8° F. on Scptember 23, 


3° F.during the holding period from thc 23d to the 28th. 

_ FGE 38088 had an avcrage meat tompoeraturc on Scptomber 17 of 5° F, Tho 
moat tomperature in this car acted very much as that of FGE 38170, cxecpt 
thet there was a slight riso dn the last 2 days of holding on the track 
in New York Citys 


MDT 8087 showed an average moat tcmpcreturc on Scptombcr 17 of 4aT? PB, 


, There w 2s & gradual risc in tomperature for tho first 24 hours and then 


25° F, and held very close to thet point for the belanco of the holding 


sg handling in the reicing, forcing ice deep into the tank, the brine overflowed 


efter which timc it was possible to pring tho temperature domm approximately 


the temporature held fairly steady until the 25th, o +t which time it reached 


AO ae 


coed 


1c first 2 ye there was a sharp riso in tompcraturc, up te 867° F. ery. 


Briain a drop of 1.5° F. for tho noxt 24 hours followod by s gradual riso es 
= Pe: ak: 


wes until Bee eoPar 25, <t which time the average au tompcrature was 14.3° F 


ond it held within 1° F. of this average for the balance of the holding 


Beas. : 

eee 4114 showed an avotage meAt tomperhture on September 17 of 003° F. ond 
— 

iM e steady tise th tompbPaturc during tho entitc transit ond holding panies 


—/ 


a Evel though this ésr was well ih8uiated And $e hadi nt wes Wrapped in fare 


a Fi. 


layers of hooty paper, it wee shaob§abio be herd the barbarous At aty 


a - péint . 


SRL 3026 showed on petals moat tompctaturc én at ee 17 of 5. ae Yr. ond | 
8 i Son risc in tompcrature was notcd wntil Septcmbcr 28 efter which it 
held fairly cven for the last 2 days. 
ag SRL 2327 showod an evorage moat tompcersture on Scptombcr 17 of 1,.8° PF. and 
, Besiay riso in tempereturc until Soptcmbor 24, aftcr which time it hold 
“ within 1° f, for the romaindcr of the holding poriode 
SRL 2488 showed cn average ment temperature on September 17 of 0,1° Re! 
This car also showed 1 steady rise in temperature until September 23, sae 
which it was possible to hold the temperature, ree approximately 1° Fy 
for the balance of the holding period in New York. 
RECOMVENDATIONS 
All refrigerstor ears used for shipments of frozen meats should be 


‘ 


equipped with either permanent or temporary woll racks and floor rackse 
| 


All refrigerator ears shall be precooled for approxim.tely 24 hours, 


oii 
Loe 
n 


ye 


in order to insure good arrival temperatures, inspectors should - 


- 


around the doors, hatches, 


From April 15 to November 1, inclusive, oll ieee should be 


cnsported in full basket type bunker refrigera tor eors with 30 qubeune 


Bley reiced to fozal Patan at all regulcer icing stations, using coarse ice 


Pana Tock salt. 


- From November 1 ‘to April coy inclusive, ‘brine tank cars je be used 


, w wd a ; ¢ int on 
time the brine tcnks should be drained. The brine tanks unoute be drai: red) 


| 


fore replenishing with ice. The reicings depend le Hee on eetnee 


The reason for recommending the use of coarse ice instead of crushed 


ice is that coarse ice alloys a larger amount of air to circulate between 


‘the larger picces of ice, which gives added circulation through the leading 


Lar ee) Py 
Da Oa: 


7 
j 


Designed primarily for the com- 


15e ef crushed ice and salt. This type of equipment is sued princi- 


The Armour end Swift brine tanks are constructed with four tanks in 
h end of the car and are equipped with valves so that the tanks may be 
ined and replenished with ice and salt at all regular icing stationse 


OUBINAT ION BRINE TANK AND BASKET BUNKER CAR 


ee a a ee ee 


This type of car has a basket bunker in each end of the car with a 


rine tank on each side of the basket bunker. _In other words, this car has 


two brine tanks in each end. There is no provision made for draining the 
ins), fs 


brine from the tanks while the car is under loade In order to properly eins 


“dom ‘through the drain pipe. This type of car might be more practical if bath 


amounts of ice and salt could be placed into the tanks. This type of tank 


also retains 18 inches of old brine so that, when initial ice is furnished, 


‘This type..of refrigerator car is most commonly used for shipment of all 
perishable commodities. The buxkers are compartments built in the erds 


£ the car to accomodate from 10,000 to 14,000 pounds of ice. With the 


; oi Un belt : ‘ : pa ie f 
Co. refrirerator cers»trere equipped with what is 
mak Shed iON Pay . 2! es Ae 


14 shatters 
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The salt shaker is a con*%ainer located in the top =~ 


unicer which holds approximately 100 pounds of, salt. As the igen Vint 


this container tins over and with the motion of the moving car spreads 
4 , - ; + Peet 


it over the ice. These shakers were not in use during the test. One 
ear wa: equipved with ten flues in each bunker to increase the circula- 


on of air. This, no doubt, is a well developed improvement; however, 


se flues should be covered with 1/4 inch mesh wire to prevent the rock 


& 


+ fromsalt from vouring down into the bottom of the bunker and thereby 
he [ f hy 
ne interference with the circulation of air. 
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WALL RACKS ci ; ey 
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hese racks are a permanent installation in cars used for transporte- 
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>; 


on of frozen commodities. ‘The purpose of the wall rac%s is to keep an air 


bath 
ar, fiving added protection to the ladinr. Both temporary and permanent) © 
fay 


aeks are usede ; ame Et). 
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FLOOR RACKS Spree rach 
> The Fruit Growers Express and the Merchants Dispatch cars are equipped iat 


sh permanent floor racks; however, the packer cars are not so equinned. 
a* j 


lancet of cold sir betweon the floor and the ladinr to allow a circulation 
7 } . 


of cold air to flow from the bunkers throurh the lading, and to vrovide more 


he : i 
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